Dap1/PGRMC1 binds and regulates cytochrome P450 enzymes.
Cytochrome P450 enzymes are heme-dependent monoxygenases that play a central role in human physiology. Despite the numerous physiological processes that P450 enzymes impact, the electron donors P450 oxidoreductase and cytochrome b5 are the only proteins known to interact with and modulate the activity of ER microsomal P450s. Here, we report that Dap1/PGRMC1 is required for ER P450 function in yeast and humans. We show that S. pombe Dap1 is a hemoprotein that binds and positively regulates Cyp51A1 and Cyp61A1, two P450s required for sterol biosynthesis. Similarly, loss of human PGRMC1 reduces activity of Cyp51A1, blocking cholesterol synthesis and increasing production of toxic sterol intermediates. PGRMC1 stably binds Cyp51A1 and human P450s from three additional families including Cyp3A4, which metabolizes pharmaceutical compounds. These findings demonstrate that PGRMC1 is required for P450 activity and suggest that interindividual variation in PGRMC1 function may impact multiple biochemical pathways and drug metabolism.